In the study, the surface modification of 5083 Al alloy by electrical discharge alloying (EDA) with a 75 mass% ferrosilicon electrode was used to examine the effects of machining parameters (discharge current, pulse duration and duty factor) on the thickness, hardness and surface roughness of the alloyed layer. Experiment results reveal that the thickness tends to increase with the increase in the pulse duration and discharge current. In addition, the micro-hardness evidently higher compared to the substrate. The hardness also increases with the increasing discharge current and pulse duration. TEM examinations show that the matrix of the alloyed layer is an amorphous-like structure, whereas the matrix contains fine needle-like Si particles, block-like Si particles and nano-size Al 4:5 FeSi and Al 13 Fe 4 particles. The results of EPMA compositional analysis indicate that the alloying elements (Si and Fe) contained in the electrode effectively dissolve in the alloyed layer of 5083 Al alloy and the content of the dissolved alloying elements gradually decreases with the increase in the distance from the discharge surface. Furthermore, the surface roughness increases with the increase in the discharge current and pulse duration. It is also found that the alloyed layer with composite microstructures exhibits sufficient corrosion resistance to NaCl aqueous solutions.
Introduction
Aluminum Alloy 5083 has been widely used in the marine, cars, aircrafts, unfired welded pressure vessels, cryogenics, TV towers, drilling rings, transportation equipment, missile components and armor plates. It features very good corrosion resistance, weldability and strength. It also has good forming characteristics for either hot or cold working and shows excellent weldability in conventional methods. Hardening is accomplishable only by means of cold working. 1) Aluminum alloy typically has relatively low hardness, which often needs modification especially for making sliding components with high load bearing. This explains why Al mechanical components are severely worn in a rapid manner particularly in the case of sliding contact. In view of the increasingly harsh environments in which Al alloy components are used, it is necessary to improve the surface properties of aluminum alloy in order to obtain surface layers with both great hardness and excellent corrosion resistance. Hence, easy, low-cost surface modification warrants further study. Surface modification may improve the performance of mechanical components, and may enhance their service life.
Some studied have investigated the surface modification through the use of electrical discharge machining (EDM).
2-10) Electrical discharge alloying (EDA) is a surface modification method using a conventional electrical discharge machining (EDM) machine. The electrode and the substrate bulk are molten with the electric arc between them to alloy the substrate surface with the electrode. The EDA has recently been used as a new surface alloying technique for improving the surface properties, both chemical and mechanical, of structural materials (such as Al-or Fe-based alloys).
3-10) Mohri et al. 6) carried out surface modification on workpieces of carbon steel and aluminum using composite electrodes of copper, aluminum, tungsten carbide and titanium in hydrocarbon oil. The existence of electrode materials in the surface layers of workpieces significantly changes the characteristics of these layers. These surfaces had less cracks and higher resistance against corrosion and wear. Another study on the surface modification of aluminum was done by Tsunekawa et al.
7) using powder compact electrodes having 64 mass% Ti and 36 mass% Al and they obtained fine dendritic precipitates of titanium carbide on the machined surface. Electrodes were connected to negative polarity and kerosene was used as the working fluid. The average diameter and alloying depth of discharge craters increased with the increase in the pulse duration, the other important factor being the discharge current. The forming pressure of the powder metallurgy electrodes was found not to affect material transfer. The EDMed surface indicated effective improvements of various characteristics such as hardness, tribological properties and wear/corrosion resistance. Therefore, the EDA method is used in the study to modify the surface of 5083 Al alloy and a silicon-iron layer on the surface is obtained by means of alloying using Fe-75 mass%Si alloy electrode materials. The purpose is to examine the relationship between machining parameters (discharge current, pulse duration and duty factor) for EDA and the microstructural characteristics of the layer. The ensuing findings serve as the reference basis for adopting the process that modifies the 5083 Al alloy by means of EDA using a ferrosilicon electrode. 
Experimental Procedures

Electrical discharge alloying process
